Cardiac resistance to adriamycin in transgenic mice expressing a rat alpha-cardiac myosin heavy chain/human multiple drug resistance 1 fusion gene.
Cardiac toxicity is a major factor that limits the use of anthracyclines in cancer chemotherapy. Heart failure frequently develops in patients treated with doxorubicin (Adriamycin), when they receive a cumulative dose greater than 500 mg/m2. To make a mouse model for gene therapy designed to prevent this toxic effect, we have produced transgenic mice overexpressing the human cDNA for the multiple drug resistance (h-mdr1) gene driven by 2.12 kb of the 5' flanking region of the rat alpha-cardiac myosin (aCM) heavy chain gene. Two lines of transgenic mice expressed the transgene at a high level in heart muscle. Transgenic and control animals were treated with Adriamycin intravenously at either a single dose of 10 mg/kg or a cumulative dose of 30 mg/kg in three injections. Subsequent light and electron microscopic examination of heart tissue demonstrated degenerative changes in control mice that were absent in transgenic animals at both doses. These results show that expression of the alphaCM/h-mdr1 transgene in heart confers protection from the toxic effect of Adriamycin and suggest that such constructs, if employed effectively in cardiac gene therapy protocols, could allow a more aggressive use of anthracyclines in the treatment of cancer.